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tremely’. Subscale and total scores are standardized to 0 to 100,
where higher scores indicate worse pain. The ICOAP constructs
of ‘intermittent’ and ‘constant’ pain are conceptually different from
other pain measures such as ‘pain on activity’ as measured by
the WOMAC and pain ‘intensity’ as measured by the Chronic Pain
Grade (CPG) often used in people with OA. As primary total hip
(THR) and total knee (TKR) replacement are known to be effective
in relieving pain, the purpose of this study was to evaluate the re-
sponsiveness of the ICOAP and secondarily to evaluate if various
pain constructs have similar changes following joint replacement.
Methods: Patients undergoing primary THR or TKR were recruited
from a tertiary care centre. They completed the ICOAP, WOMAC
pain, HOOS/KOOS pain and the CPG pre surgery and at 6 months
post surgery. All measures were scored 0-100 with higher scores
representing more pain. Descriptive statistics were calculated for
the sample and measures. The standardized response mean
(SRM) was calculated for each of the pain measures.
Results: The THR group (n=34) ranged in age from 37-85 years
(mean=58.2) with 74% male. The TKR group (n=44) ranged in
age from 45-86 years (mean=64.2) with 75% female. Both the
THR and TKR groups had signiﬁcant improvement (p<.0001) on
all pain measures but the TKR group had smaller improvements
on all measures. However, as shown in Tables 1 and 2 the
magnitude of change varied by construct, with pain on activity
(HOOS, KOOS and WOMAC) improving the most. Additionally,
THR patients reported more intermittent pain pre surgery and
experienced greater relief post surgery than TKR patients.
Table 1. Hip
Baseline Six months Change SRM
Mean (std) Mean (std) Mean (std)
Constant pain 43.09 (24.80) 09.71 (18.17) 33.38 (22.21) 1.50
Intermittent pain 61.38 (16.31) 16.21 (19.86) 45.18 (19.56) 2.31
Total pain 53.09 (17.83) 13.32 (18.32) 39.76 (17.36) 2.29
WOMAC-Pain 52.79 (14.10) 11.47 (12.94) 41.32 (15.87) 2.60
HOOS-Pain 60.97 (13.35) 14.58 (13.98) 46.38 (15.51) 2.99
Chronic Pain Grade 60.84 (22.31) 12.21 (14.88) 48.26 (23.44) 2.06
Table 2. Knee
Baseline Six months Change SRM
Mean (std) Mean (std) Mean (std)
Constant pain 42.27 (28.78) 15.45 (21.75) 26.82 (32.14) 0.83
Intermittent pain 52.25 (21.08) 23.66 (25.37) 28.59 (27.91) 1.02
Total pain 47.66 (23.12) 19.91 (20.93) 27.75 (27.22) 1.02
WOMAC-Pain 50.80 (20.96) 22.84 (20.78) 27.95 (23.24) 1.20
KOOS-Pain 58.25 (18.95) 28.09 (20.11) 30.16 (20.98) 1.44
Chronic Pain Grade 56.60 (26.10) 22.51 (23.58) 34.79 (30.84) 1.13
Conclusions: This preliminary works demonstrates that the multi-
faceted constructs of pain are effectively relieved through joint
replacement. However, it also conﬁrms the complexity of deﬁning
pain and the need to clearly understand the construct of pain being
evaluated and how it is impacted by different types of interventions.
The HOOS/KOOS pain measures which include the WOMAC pain
likely have slightly larger SRMs than the WOMAC as they have
more items. Finally, intermittent pain seems to be different in hip
versus knee OA.
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Purpose: Two of our independent lines of research have shown
association of SNPs in ADAMTS14 (the gene for an extracellular
matrix protease likely involved in processing of procollagen ﬁbers)
with osteoarthritis (OA), predominantly with severe knee OA in
women. One of these lines found association with a nsSNP of
likely deleterious effect in exon 21 (rs4747096), the other with
an unlinked SNP in intron 4 (rs10823602). We aimed to explore
possible association of other SNPs in the gene and to conﬁrm
these two association signals in new sample collections.
Methods: A total of 28 SNPs were selected in the ADAMTS14
sequence either because they were tagSNPs in the LD blocks
containing rs4747096 or rs10823602; or because they were nsS-
NPs or SNPs affecting probable transcription factor binding sites.
These 28 SNPs were genotyped as a screening step in the
women from the Oxford collection, which showed the strongest
association with rs4747096 in previous studies. Associated SNPs
in this screening step were studied in samples from the Santiago,
Thessaly and Nottingham collections. Data from the Chingford and
TwinsUK collections were also included in some analyses.
Results: The screening step identiﬁed 9 SNPs associated with
severe knee OA (TKR samples) in women: seven in the rs4747096
LD block and two in the rs10823602 LD block, with one of them
the rs10823602 SNP itself. Further analyses by conditional logistic
regression and by replication in TKR samples from Santiago and
Thessaly reduced the 9 associated SNPs to a single independent
association signal corresponding to the rs4747096 nsSNP, which
looked as the most likely causal variant. Finally, this nsSNP
was studied in the TKR and THR samples from the Nottingham
collection. Allele frequencies in these samples showed an opposite
trend to the observed in the other collections studied previously.
Consequently, global analysis of more than 2900 samples in the
TKR side or of more than 3000 in the THR side did not show
association. In addition, the rs10823602 SNP was no longer
associated in the Chingford, TwinUK and Nottingham collections,
where it was ﬁrst described, once a larger number of samples
were analyzed.
Conclusions: Knee OA association with two ADAMTS14 SNPs
was obtained in previous studies with some limitations because the
rs4747096 association was absent in men and in mild OA cases.
Our follow-up analysis indicates that these associations were
most likely spurious because they are not consistently replicated
in additional sample collections, even in those having the same
clinical characteristics showing predominant association in our
previous reports.
